suMMARY A double-lumen tube with a mercury weight attached to its distal end was positioned in the small intestine of six subjects who were to undergo an elective laparotomy. The tube and the technique for its localization were exactly similar to those used in previous intestinal perfusion experiments.
results are expressed as rate per unit length-usually 30 cm. The present investigation was undertaken to quantitate the importance of 'concertinaing' in the interpretation of intestinal perfusion studies. 'Brelsford (1965) (Cook, 1971a and b, 1974a Anaesthetics were given by Dr D. M. Nagle. Atropine and morphine were given for premedication, and thiopentone sodium for induction. In cases 1 and 3 gallamine triethiodide was used for muscle paralysis and ventilation was with N20 and oxygen; in cases 2, 4, 5, and 6 spontaneous breathing was maintained and N20, oxygen, and halothane were used. Immediately after the abdominal cavity was opened, the mercury weight was located and its position secured by a loose proximal suture around the small intestine. A black silk suture was tied subserosally over the distal pole of the mercury weight. By applying a length of black silk to the nonmesenteric border of the small intestine, the distance between the suture and ligament of Treitz (Xi) was estimated in triplicate. Following withdrawal of the tube, the measurement was repeated in triplicate (x2). By a similar technique the distance from the suture to the ileo-caecal valve (y) was estimated, also in triplicate. IThe SD values are calculated as described by Cook (1971a; Results
Subjects and Methods
In all subjects marked concertinaing of the small intestine was noted. Figure 2 shows the appearance in subject no. 6. In two subjects (nos. 1 and 4) multiple small intussusceptions were noted immediately after withdrawal of the tube. In all of them the mercury weight seemed to be in the ileum, although biopsy specimens were not obtained. Figure 3 summarizes the results of the mean intestinal measurements. The mean ratio X2/x1 is 3.0 (2 5-3.8), and the mean ratio x21(b + 38) is 4.6 (3.3-64). The differences between the means for x2and xi (t = 8.72; df= 5; p < 0001), and X2 and (b + 38) (t = 8.46; df = 5; p < 0.001) are significant by the paired t test. The mean values for xi, X2, and y in the English subject (no. 4) were 84, 322, and 163 cm respectively. The mean distance between the distal end of the mercury weight and the ileo-caecal valve (y) was 179 (75-276) cm. The mean total length of small intestine after removal of the tube (x2 + y) was 421 (320-521) cm.
Discussion
The study clearly shows that with a small intestinal perfusion tube with a fixed proximal end marked concertinaing (or gathering) of intestine over the tube takes place. The extent of the concertinaing seems to be best expressed as the ratio X2/x1 in which both measurements were made at laparotomy over a short space of time, approximately 15 min, with the subject under the same anaesthetic; the mean length of intestine which would have been perfused is then three times the length of the perfusion segment of the tube, ie, 30 cm. It is impossible to estimate the actual mucosal area perfused and also the extent to which the perfusing fluid penetrates the crevices of the tightly concertinaed intestine. Results of previous perfusion studies in the same subject using an exactly similar tube suggest that alteration in the perfused mucosal area is minimal over a perfusion period of three to four hr (Cook, 1971b (Cook, , 1973a (Cook, , 1974a . There is probably greater intersubject variation in the perfused mucosal area but in practice that also seems to be very limited (Cook, 1971a (Cook, , 1973b (Cook, , 1974a .
Previous studies have indicated a significant correlation between D-xylose excretion after an oral load and the small intestinal absorption rate of glucose (Cook 1971a, unpublished observation) and D-xylose (Corcino, Maldonado, and Klipstein, 1973) . The present finding explains that observation as the length perfused represents a substantial proportion of the small intestinal mucosal surface area and not merely a 30-cm segment. The present finding therefore increases the nutritional importance of small-intestinal absorption studies of amino acids, peptides, and carbohydrates which were previously believed to apply to a short segment, eg, 30 cm, of proximal jejunum. Studies in which Kt and Vma values have been calculated for a 30-cm segment of proximal jejunum should be re-evaluated; a much larger absorptive area has in fact been studied. Previous studies of absorption rates in the ileum should also be re-evaluated as it seems likely that in some cases part or all of the perfused segment was in fact in the colon. The site of intestinal biopsy with a small intestinal biopsy capsule, when the proximal end of the tube is fixed, must be critically evaluated in the light of the present finding. It seems possible that some biopsy specimens which have been assumed to be from the proximal jejunum have in fact been taken from the distal jejunum or even the ileum.
The effect of altering the size of the weight on the extent of concertinaing has not been evaluated in the present study; it seems possible that that may have some importance.
The mean estimate of small intestinal length in the present study is greater than that reported by Hirsch, Ahrens, and Blankenhorn (1956) . Using a technique with a 2.1 mm diameter tube which was not fixed, they estimated that in 10 subjects in vivo the mean jejuno-ileal length was 261 (206-318) cm; they claimed that concertinaing or gathering was negligible or nonexistent.
